ABSTRACT
INTRODUCTION
Lophomonas species are members of the super group Excavata, first rank Parabasalia, and second rank Cristamonadida in protozoa (1) . Lophomonas blattarum is a commensal multi-flagellated protozoan parasite of termites and several cockroach species including Blatta orientalis, Periplaneta americana and Blatella germanica (2) . It also has been described in certain bird's faeces named Chlamydotis undulata (3). It is shed by the faeces of the host to the environment and encysts in external environmental conditions. The cyst form may be inhaled and parasitize in human respiratory tract and can cause sinusitis or broncho-pulmonary infection (4) . Lophomonas blattarum is a rare but serious infectious agent of broncho-pulmonary region (4) (5) (6) . It is difficult to distinguish Lophomonas associated broncho-pulmonary infection from common infections with similar symptoms. Antibacterial, antifungal or antiviral drugs that are used in common bronchopulmonary infections are not effective against L. blattarum (5). Rapid and accurate diagnosis of L. blattarum infection is of great importance in the treatment success. The laboratory diagnosis of L. blattarum infection is made on the basis of observation of the characteristic flagellated protozoa in various samples as sputum, broncho-alveolar lavage or tracheal aspirate. Characteristic protozoon is ovoid, round or piriform in shape, 20-60μm in length and 12-20μm in width. It has a granulated cytoplasm with phagocyted food particles. On the apex, it has a tuft of several irregular flagella on a round basis. The nucleus is seen as a round body near the insertion of the flagella (3). It is of a great importance to distinguish the protozoon from ciliated respiratory epithelium to avoid wrong positivity (7-9).
CASE REPORT
A 68 years-old male patient was admitted to the Ege University Hospital, Department of Emergency Medicine with dyspnea symptom which was occurred in a short while after taking nivolumab immunotherapy for metastatic lung carcinoma and the patient was hospitalized in Respiratory Intensive Care Unit of Chest Diseases department with acute respiratory distress syndrome (ARDS) on March 3, 2016. Moxifloxacin (1x1), meropenem (3x1) and oseltamivir (2x1) treatment was started and respiration was supported with non-invasive mechanical ventilation. Arterial blood gas was monitored and albumin replacement therapy was started. Respiration was supported with continuous positive airway pressure (CPAP) at 12cmH 2 O pressure and FiO2 80% on March 07, 2016. Cefoperazon sulbactam treatment was started due to increased pulmonary secretion on March 16, 2016. Colistin and tigecycline treatment were started on March 18, 2016 because of the lack of response to the cefoperazon sulbactam treatment. Postero-anterior chest X-ray showed left lower zone and more intensive right lower and middle zone consolidation, the right-mid-zone suprahilar regions contained air bronchograms and the diaphragm contours on the left were not observed. Bronchoscopy and broncho-alveolar lavage were performed on March 18, 2016. Motile and flagellated trophozoites were seen in direct microscopic examination of broncho-alveolar lavage fluid after centrifugation at 2000 rpm for 15 minutes. The motility and morphologic features of trophozoites were recorded with mobile phone camera recorder (Video 1; URL: https://youtu.be/EQIAsFl6AJY). On the Giemsa staining of broncho-alveolar lavage fluid smear ( Figure 1) ; the trophozoite was piriform in shape and had a tuft of several flagella on the apex, no terminal bar structure was present. The cytoplasm was in a granular appearance. The insertion of flagella was semicircle in shape and the length of each flagella were different. The body was unstriated. The trophozoites were evaluated as L. blattarum. No accompanying microorganisms were detected in broncho-alveolar lavage fluid. Metronidazole 500 mg tab twice a day treatment was started on the day of L. blattarum diagnosis (March 18, 2016). The patient died due to cardio-pulmonary dysfunction on March 21, 2016.
DISCUSSION
The frequency of broncho-pulmonary protozoan infections has raised due to increased number of immunosuppressed patients in recent years. Immunosuppression in the respiratory tract can be due to human immunodeficiency virus infection, long-term use of immunosuppressive therapies, cancer, systemic illness, geriatric conditions, or chronic respiratory pathology (3, 10) . The presented case is an ARDS which was occurred in a short while after taking nivolumab immunotherapy. The identification of L. blattarum has been based on the identification of microscopic morphological features using fresh and stained samples of sputum, broncho-alveolar lavage fluid, bronchial brushing and tracheal aspirate. It is difficult to differentiate multi-flagellated protozoa from ciliated bronchial epithelial cells, and this situation causes a significant risk of misidentification under light microscopy. It is possible for "detached ciliary tufts" (also described as "Ciliocytophthoria" phenomena) to be confused with protozoa in sputum samples. Cytoplasmic remnants with cilia are a frequent finding in the bronchial secretions from patients with obstructive pulmonary disease and asthma (8) . Parasitic infection caused by the multiflagellated protozoon L. blattarum has been described (11) , and its presence in respiratory secretions, in both fresh and stained smears, has been observed (12) . Therefore, we aimed to draw attention to the importance of accurate microscopic diagnosis of L. blattarum in this case report. 
CONCLUSION
Lophomonas associated broncho-pulmonary infection is hard to distinguish from common infections with such clinical features. The drug regimens commonly used in broncho-pulmonary infections are not effective against L. blattarum. Therefore, rapid and accurate diagnosis of L. blattarum infection is of great importance in the treatment success. Microscopy professionals should consider L. blattarum infection while evaluating respiratory specimens of immunosuppressed patients. Direct microscopy of fresh sample should be evaluated to detect the motile trophozoite forms of this flagellated protozoan parasite.
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